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Commercial Shlpplng— ‘Billion Tons—-
$300 billion.
60% of seaway traffic t ravels

from overseas ports | ‘ssu rop . th
Middle East and Africe e

80% of cargoes : ,_:" ed

include iron ore, coal,

| Lake Carriers that transport iron ore,
coal, grain and other raw cargoes are
forced into “light-loading”, carrying
“ | 5 percent to 10 percent less goods,

~ sending prices higher.
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Since the Year 2000
Marinas spent
Millions to dredge
boat slips, channels,
and harbors along
the Great Lakes
Coasts
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Several Nuclear Powe i~ I -
around the Great Lakesspent ' 3
Millions dredging in order to

have their cooling pipes once-

=

again be able to draw in t ‘?'-"‘j

thousands of gallons of i ":4
needed to cool the pf_ i 3

g At least two New York Hydropower
plants could not meet the power
e e supply to hundreds of businesses due
g to the lack of water to turn the
— turbines, sending businesses
o & e

; & - _ A elsewhere for higher price electricity.
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WilBREseta Public Radio—Bob Kelleher—27 Aprill2007--“Port of Dul
HENIBIAIS ISt dI/ING U : ————
---Op) 2 1000 fgoids, one inch di ciait = 250 — 267 iofs df cezl]
[PERGRAIOPPEdr 22N NCHES SINCE
SS. B_iErIF‘ Or shippers:
IGHENF cost o) coal generated electric power:
cost for steel made from Minnesota taconite

uth—there are places where the

s —— s —

i

—

Sidrying| up—Wild Rice Gone
===PoVer plants run half capacity —Edison Sault Electric Power
—;—Bo_grt":‘t striiggle to) find a place to dock
-_T-;‘:r‘ light load by 5% cost $1M per year per ship
e sd.Cia:ted_Press—John Fletcher—28 July 2007

—— = Boafs can't reach many mooring sites
= —Marnina operators are begging U.S. Army Corp of Engineers to dredge shallow harbors
:‘:“‘::;_;;'_-:-Férry service between Grand Portage, Minnesota and Isle Royale National Park scaled back—can’t dock.
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e _Detroit News—Jim Lynch—15 August 2007

- ---Edison Sault Electric Company operating at 25 percent of Capacity
--- Customers will see a big spike in their electric bills after the first of the year

e  Muskegon Chrenicle— Ship Frees itself at Mouth of Muskegon Channel—22 August 2007
----A 1,000-foot freighter headed for Consumer Energy's B.C. Cobb plant

--—- The Indiana Harbor, which was to deliver coal to the power plant, appeared to have run hard aground
about 3 p.m. It is stuck less than 100 yards outside the outer pier head of Muskegon harbor.
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Nome was frost free-dUring June- Third lowest extent-off tecord

August heat wave. Over 50
deaths attributed to the heat. First storm i
Prompted numeraus all-ime Southeast U.S. |
record high and low temperatires. Persistent severe fo ====g |
exceptional drought. I
Driest spring on record. |l

Hurricane Humbertd.{Sep)

Below average activity
11 storms. 4 humicanes,

{Nov). Worst flooding in 5.
decades. The worst natural

Neutral ENSO transitions into a weak La Nifia .
CostaRica

SubtrépicaiStorm Ancfr’ga ay)
Max winds - I

Arctic Sea lce

All-time lowest extent on record in September.

Powerful extratropical storm with-wind
gusis up to 170 km/hr affected Northem
Europe. Nearly 50 lives lost.

sipee 1981

Hurricane Noel (Oct)
Max winds - 135 km/hr
Tropical storm at landfall in the Caribbean.
Became the deadliest storm in the 2007 season

Hurricane Dean (Aug)

Switzerlapd " 1 ¢
Zurich reeeived its largest daily
rainfall amount in 100 years (Aug)
Had its' heaviest snow fall since

15 storms. 6 hurricanes
First time since 1886, two Cat 5 hurricanes

Sacond major hurricane in the 2007 season.

Soulheastern Eyrape'&
Mediterrangan Area

June & July heatiwaves prompted
record levels of electricity demand
About 40 deaths and over 130 fires

(Jul). Characlerized as the
worstflooding in 16 years

Heaviest rainfall in

Surpassad previous Eurasian Snow Cover Extent
) b . N record set in 2005 Second lowast extent on record for January (behind 1981)
AlASKE  m—— North Hemisptiere Snow Cover Extsfit by 23%. Westem & Central Russia and April (behind 1990). Third lowest extent for 2006-

2007 winter.

September. This was its 2ndfongest il . United Kingdom 3 Py iz e et iz 1 China
froglriree season #5100+ pengtl)u for Apnil and spring. 4 ehst 1), S, A/SHuthehst §anada Worst flooding in 60 years { highest temperature in May since 1881, Heavisst enowial id
of record. Sepfémber 2007, the North Major winter storm (Feb). Around300,000 (). Wettest May-Jul since niral Europe . 56 years (Mar)
Slope had its largest firs on record. ~ © U.S A ppople affecteg records began in 1766 Tanh Narmest winter and spring e ; Northwest Pacific Typhoon Season
Sacond worst fire season, o recorded inparts of Euopra. | Topical Cycline-Sidi-(Noy) Typhoon Fitow (Sep)  Below average activity
behind 2006, . ) / # i AU Max winds at landfall <240 kmihr. The worst storm-ta. it NMakavinds - 157 km/hr: 24 storms. 14 typhoons
USA Winter Storm Kyrill (Jan) I Bangladesh since 1991. Mora than 8.7 million people

The strangest typhaon to hit

affected and over 3,000 fatalities. Tokyo.since October 2002

\ China X ’

\\ Persistent heavy rains inlate-Jung and July |

\  affected more than 28 miliop peaple,

South Asi \ This flood is believed to be the worst
Monsoan-related rainfall '\ in the region since 1954, § -

caused the worst flooding E
in years. Nearly 2 :hman avy

Typhoon Man-Yi (Jul)

Max winds at landfall - 160 km/hr,

The most powerful cyclone to it Japan
in July since records began in 1851

&

Max winds at landfall - 137 kmihr : 1956 (Now :
First storm on record to intensify Max winds - 270 km/hr ) (6 Sudan blamed on i heat. people were affected, Southern China )
’ First major hurricane in the 2007 season and first . ’ \__—— Typhoon Krosa (Oct)
from tropical storm to a Cat'1 " Heauy rain and flatding \Experienad severedrought
. i ¢ Cat 5 to make landfall in the Atlantic basin since 5 l 0 ot Max winds at landfall - 162 km/hr.
hurricane within 16 hours and first - Ancrew in 1992, Third st tAantic I {Jun). Described as the Sgnditichs from late Sep to mid o
U.S. landfalling humicane since 2005, . ndrew in . Third strongest Atlantic hurricane worstflobding in deta des\"i Dec. Millsris The strongest typhoon to hit Tawan
" 73-\ Y ever at landfall of péople sufered during the 2007 season.
o exico Atlantic Hurricane Season o Brigna F G
East Pacific Hurricane Season : \, an , urkna Faso Trapiéal Cyclone Gonu (Jun) from wafer restrictions
b Heavy rein and floading Near average activity — Heayy rain and flooding / Maxinds - 260 km/hr Bangladesh " and cip [0sses’ E

N
Typhoon Lekima (Sep)

Max winds at landfall - 148 km/hr. Jandary coldwave,
Maxwinds at landfall - 116 km/hr.

Strongest cyclone on record inthe  Coldest temperatures,

oaes b % .
disaster in Maxca's history. N made landfall in the same season " Arabian $ea and second strongest in nearly 40 years. r / 1 Brought heavy rain to Vietnam causing
NSO Hurricand Felix (Sep) /@ cyclonein the North Indian Ocean. Malaydia . its worsi flooding in 45 years.
Max winds - 270-knvhr Hganda Heavy rain and flooding

North Indian Ocean Cyclone Season  (Jan), bonlinued from

In e At Modessta,. ik cevelcpeafn yeer, Heavyrain and flooding prompted TR Above average activity December.2006-About 110,000  Tropical Cyclnie George (Mar)
a deadly, mudslide in October. This is Global Tropical Cyc|one Activity 6 storms. 3 cyclones. people affected. Described asthe,” Max winds-at seco.nd landfall - 205 kmihr.
the worstweather disaster for Costa Below average activity warst flooding in decades. The most Gestructive cyclone to affect Port
Rica in years. 79 storms Mozampique —T' Tropical Cyclene Gamede (Feb) Hedland since Joan in 1975.
’ 44 hurricanesftyphoonsicyclones F\Ood\.ng in Febriary.( - Brought a new worldwide rainfall :
Bolivia # IR 18 major’ hurricanesityphoonsicyclones ﬁ:;d":mi A ’“:m“’m record to French La Reurion wit
Heavy rain and\ inginG ¥ nearly 4,000 mm within 3 days. Australia
flooding affected Brazil South Indian Ocean Cyclone Season Seoand hohe;togebruaw Australia )
. re nearly 200,000 people Heavy rain and Above average activity in the 1850-2 i Sixth consecutive year of drought in Murray-Darling
S I n Ifl Ca n t and 70,000 hetares L floading in January. = " 10 siorm. & cydones of record. Basin, Characterized as the worst in the nation's
of erapland (Jan-Feb). \ South Africa ) history, New South Wales worst flocding in 3
} = Uruguay Cold front led to 54 weather records in 4 decades (Jun).
. ] s Worst flooding since May. In June, Johannesburg received its . “
- C | I mate An O m a | IeS 1859 (May). More than first significant snowfall since 1981. Australian Cyclone Season
- 110,000 paople affected. Below average activity
— Argentina 5 starms. 5 cyclones.
: . Seweral nights below freezing » _
a n Ve n S I n temperatures led o electricily and South Pacific Tropical Cyclone Season
- natural gas shortages (May). Below average activity

Average global temperature 5th warmest on record.
Increase in global temperature approximately 0.7°C since 1900.

Buenos Aires experienced its first major
‘snowfall since 1918 (Jul)

8 storms. 4 cyclones

Antarctic Ozone hole - 25 million km? at its peak in

mid-September.

NOAA’s National Climatic Data Center

warmest global temperature on record (separately; warmest-> Land surface temperature; 9" warmest-> ocean temperature)

» 0.7°C GLOBAL temperature in ry-scale trend])

ase since 1900 (most rapid since 1976 [3 times faster than the cent

eAugust Heat wave—over 50 deaths nationally

el ake Superior reaches a record low in September 2007
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EL MIND MERN - NEUTRAL MEAN
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ThePacmie/North American (PNA) Tele-connection

Winter hgt700 EOF2 10.7%




Under aml-imate, there will be greater frequency. of EINifAo
conditions

Pacific, MNorth American Pattern
Correlation with Precipitation Departures

eStrong El Nino-— Correlated with Warmer Winter Temperatures
*PNA  Below Average Precipitation Totals in the Winter

*PNA  Strongly Correlated with El Nino



Lake Erie Water Levels in Meters (IGLDES)

Annually Averaged Water Levels
Long—Term Mean Level

1920 1940
Years
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ATLANTIC - CARIBEEEAN - GULF OF MEXICO - HURRICANE TRACK CHART
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HAKE DATE

ARLENE 8 Jun.-13 Jun
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Phle Flooded duetto remna
INOPICEISLOINNERNE 22
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a0 it

HT’-—'WTC")I:-:I'\_/' Toledo—22
~ August 07; 4 — 9 inches

of rain left roads, cars Residents hoped to return to their water-
and basements soaked homes Thursday after heavy
flooded. downpours brought the city's deepest flood

waters in nearly 100 years (MSNBC—
Findlay Ohio)
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- Hrehff I ary results connect Atlantic and
el ic Oceans to the Great Lakes
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= & [he Lakes don't respond to climate as one
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Lake Level

Detailed in “Visualizing Data” by W. S. Cleveland, Hobart Press, 1993
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Climate Change Scenario,

Lake Superior Water Levels Difference from the Base Case (m)

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2030 2050 2090

O Measured m CGCM1 0 HadGCM

Lofgren, B.M., F.H. Quinn, A.H. Clites, R.A. Assel, A.J. Eberhardt and C.L. Luukkonen, 2002.
Evaluation of Potential Impacts on Great lakes Water Resources Based on Climate Scenarios
of Two GCMs. J. Great lakes Research. 28(4): 537-554.
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tichigon—Huron Water Levels in
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http://www.glerl.noaa.gov/data/now/wlevels/lowlevels/plot/Michigan-Huron.gif



LTER Lakes
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Lake Supericr Water Levels in Meters {ILDBS
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Annually Averaged Water Levels
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